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ABSTRACT
Objective: To compare the total sleep time of premature infant in the presence or 
absence of reducing sensory and environmental stimuli in the neonatal unit. Method: 
Longitudinal study in a Neonatal Intermediate Care Unit of a public hospital in Sao 
Paulo. The sample consisted of 13 premature infants. We used polysomnograph and 
unstructured observation for data collection. We analyzed 240 and 1200 minutes 
corresponding to the periods of the presence and absence of environmental management, 
respectively. Data were compared in proportion to the total sleep time in the two moments 
proposed by the study. Results: The total sleep time in periods without environmental 
management was on average 696.4 (± 112.1) minutes and with management 168.5 (± 
27.9) minutes, proportionally premature infant slept an average of 70.2% during periods 
with no intervention and 58.0% without management (p=0.002). Conclusion: Reducing 
stimulation and handling of premature infant environment periods was effective to 
provide greater total sleep time.
DESCRIPTORS
Sleep; Infant, Premature; Infant, Newborn; Neonatal Nursing; Nursing Care.
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INTRODUCTION
The estimate of premature births in Brazil is about 
9.8% of the 2,913.160 births registered in 2011(1). Due to 
prematurity, the proportion of premature infants (PI) may 
require hospitalization in a neonatal unit, which is com-
monly characterized as in environment that has high sen-
sory stimuli overload for the newborn, additionally, there is 
a need for frequent management for invasive and painful 
procedures(2-5). The characteristics of the neonatal unit envi-
ronment and care provided to premature infants according 
to the institutional routines can reduce the total sleep time 
leading them to consequent deprivation, which can be con-
stituted in morbidity factor, especially when the gestational 
age is low and the length of hospital stay is long(2,4,6).
Many studies show that sleep deprivation of premature 
infants in the neonatal unit can lead to worsening of clini-
cal status and delay hospital discharge, besides that, it could 
trigger behavioral disorders in adulthood(4,7-8). PI present 
sleep with polyphasic pattern that are classified into three 
stages: active, quiet and indeterminate sleep(3,7,9-10). The dif-
ferent stages of sleep are essential for the homeostasis of pre-
mature infants, because they establish relations with impor-
tant physiological and neurological activities(3,9). In the quiet 
sleep, decreased basal metabolic rate occurs, which promotes 
replenishment of energy reserves as well as promote cellular 
repair, in the active sleep brain activation occurs, which is 
essential for the structural maturation of the central nervous 
system(10-11). It is noteworthy that the indeterminate sleep 
cannot be considered as quiet or active, it is characterized as 
the transition between these two types of sleep patterns(12). 
Mitigating possible harmful effects of care provided to hos-
pitalized newborns is one of the actions that should be pri-
oritized by professionals working towards recovery(13).
In this context, the developmental care aims at reducing 
stress to hospitalized newborns, recommending actions in 
order to minimize the impact of the various deleterious ef-
fects caused by the environment and care for newborns(2,5,14). 
Among the strategies recommended by the developmental 
care, there is the management of the neonatal unit envi-
ronment, which is characterized by reduced sensory and 
environmental stimuli to newborns. This intervention is 
commonly called nap time and is intended to promote sleep 
and rest for newborns, from the reduction of noise level, 
brightness and handling at certain periods of the day(15).
Considering the importance of sleep to children’s devel-
opment and the existence of that strategy in the neonatal 
unit environment in our work, we questioned whether this 
intervention carries some effect on sleep of hospitalized 
premature infants. Thus, this study aims to compare the 
total sleep time of hospitalized premature infants between 
periods of presence and absence of management of a Neo-
natal Intermediate Care Unit (NICU).
METHOD
Longitudinal study conducted in a NICU of a public 
hospital in Sao Paulo. It has two rooms for a total of 15 
beds which are intended for hospitalization of pre-term, 
term, and post-term infants. In both environments there is 
presence of both artificial and natural lighting due to the 
existence of transparent glass windows viewing to the nurs-
ery corridor and public roads. While assisting newborns in 
the NICU some equipment is commonly employed, which 
produces noises such as multiparameter monitor, incubator, 
heated cradle and infusion pump. The health service has a 
multidisciplinary team of nurses, nursing technicians and 
assistants, physicians, physiotherapists, psychologists, social 
workers, speech therapists, administrative and support as-
sistants. In general, also circulating the NICU are profes-
sors, nursing undergraduate students, medical residents and 
parents whose presence is allowed full time.
In the two rooms of the NICU are provided daily, four 
environmental management periods whose schedules were 
set according to the routines of the service. This interven-
tion is called nap time. In general, this intervention takes 
place in the mornings from 10:00am to 11:00am, in the 
afternoon from 05:00pm to 06:00pm and in the evening on 
two moments, one from 11:00pm to 12:00am (Night I) and 
the other from 4:00am to 5:00am (Night II).
The convenience sample consisted of 13 premature in-
fants due to the time and resources available for research. 
The subjects selected for the study met the following inclu-
sion criteria: the authorization and signature of the Consent 
Form provided by the family or responsible for the neo-
nate; PI who were inside the incubator; had current weight 
between 1200-2000 grams; presented results of the opto-
acoustic emission test evoked by transient stimulus, after 
evaluation of the speech therapist service; had appropriate 
cardiorespiratory parameters for gestational age; did not use 
intravenous therapy; were fed by oral and/or enteral route. 
We excluded premature infants that: were using depres-
sant medication of the central nervous system and steroids 
in the last 72 hours; who were under phototherapy; made 
use of invasive or noninvasive ventilation; had congenital 
malformation and periventricular hemorrhage grades II, 
III and IV; had mothers who had used illicit drugs during 
pregnancy. It is noteworthy that the exclusion criteria were 
adopted in order to prevent the influence of pathological 
factors and/or treatment on sleep of the subjects.
Data were collected from October 2012 to May 2013, 
after they met national and international standards of ethics 
in research involving human beings and approved by the 
Research Ethics Committee of the institution (CEP No. 
19387/CAEEE No. 01498912.6. 0000.5505).
We used the polysomnograph model Alice 5 (Respi-
ronics®) and unstructured observation for data collection, 
which was held on different days of the week, during 24 
uninterrupted hours. The polysomnograph was settled in 
premature infants by a polysomnograph technician (PT), 
and all sleep records were analyzed by a neurologist expert 
in sleep medicine that has met the guidelines of the Ameri-
can Academy of Sleep Medicine (AASM) version 2(16). The 
unstructured observation was performed by the researchers 
and PT, who were previously trained to make all records in 
order to assist in the interpretation of raw data generated 
by polysomnograph and also the results obtained. So, there 
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were some aspects of the behavior of premature infants that 
were registered, such as: presence of eye movements, move-
ment of the upper and lower limbs, eyes open or closed and 
crying. In addition, we also recorded data on handling of PI 
by professionals or family during data collection and also in 
the NICU environment, such as: presence/absence of noise, 
artificial and/or natural lighting both inside the rooms and 
in the nursery corridor. In order to make the precise cut-
outs of each polysomnography at different periods of en-
vironmental management, the start and end periods of the 
intervention were noted by the researchers to analyze the 
data concerning the sleep of premature infants.
Were analyzed 24 hours of sleep and wakefulness re-
cords of each subject involved in the study, 20 hours (1200 
minutes) corresponding the periods that there was no en-
vironmental management in the NICU investigated and 4 
hours (240 minutes) for the four different periods of envi-
ronmental management, totaling 1440 minutes.
For characterization of premature infants, we evaluated 
gestational age (GA) according to New Ballard (NB), cor-
rected by chronological, sex and weight at birth and at the 
period of the study.
Data were compiled in a spreadsheet and analyzed in 
SPSS Statistics 17.0 software. To perform the statistical 
analysis we used the Student t test for dependent samples 
because the same PI was evaluated at moments when en-
vironmental management occurred or not and were also 
observed that the analyzed sleep time followed a normal 
distribution (Kolmogorov-Smirnov test). Due to the dif-
ference between the durations of the periods of presence 
and absence of environmental management, compared to 
the total time of sleep of premature infant in these two pe-
riods, calculating all percentages in relation to 60 minutes. 
Thus, each hour referring to the time of the intervention in 
the environment was compared to another 300 remaining 
minutes, representing the other 5 hours, totaling the dura-
tion of six hours of each period analyzed. After evaluating 
the normality of the percentages obtained, the t test for 
dependent samples was used to compare the mean percent-
age values between the moments that occurred or not the 
environmental management. We considered as statistically 
significant p ≤ 0.05.
RESULTS
The newborns of the sample were classified as moderate 
premature infants, they had an average of eight days old, 
were predominantly male, and had low weight at birth and 
also at the time of the study, according to the data presented 
in Table 1.
Table 2 shows the average in minutes and the relative 
frequencies of total sleep time of the PI and the respective 
stages in the presence or absence of environmental manage-
ment in the Neonatal unit.
Analyzing the proportion of sleep time of the PI in the 
presence or absence of environmental management, it is 
observed that when the intervention occurred, PI had, on 
average, an increase of 12.2% in total sleep time, which was 
statistically significant (p=0.002), as shown in Table 2. As 
for sleep stages of the analyzed premature infants, we ob-
served that the quiet sleep was the most frequent for both 
moments in the presence and absence of environment in-
tervention. It was also found that the reduction of sensory 
and environmental stimuli, the proportion of time that the 
PI presented this same sleep stage was 9.9% higher than in 
periods without intervention, observing a statistically sig-
nificant difference (p=0.001).
Table 1 – Characteristics of premature infants hospitalized in the 
neonatal unit - Sao Paulo, October 2012 to May 2013.
Variables Mean±SD n - %
gestational age (weeks)
NB 33.2 ± 1.9 12 - 100
Adjusted 34.6 ± 1.8 12 - 100
Chronological age (day) 9.3 ± 6.1 12 - 100
gender (%)
Female - 5 - 38.5
Male - 8 - 61.5
Weight (grams)
At birth 1742 ± 226 12 - 100
At the time of study 1760 ± 173.4
Legend: NB: gestational age based on classification according to the New Ballard; 
SD: standard deviation.
Table 2 – Average minutes and the relative frequencies of total 
sleep time of premature infants and their sleep stages, with and 
without reducing sensory and environmental stimuli of neonatal 
unit - Sao Paulo, October 2012 to May 2013.
Variables
Reduction of sensory and 
environmental stimuli
P value*Yesn=13 / 240 
minutes
no
n=13 / 1200 
minutes
Mean/SD %1 Mean/SD %1
Total sleep 
time 168.5 ±27.9 70.2
696.4 
±112.1 58.0 0.002
Active sleep 50.3 ±19.8 21.0 224.6 ±78.1 18.7 0.406
Quiet sleep 81.0 ±30.8 33.8 287.4 ±144.7 23.9 0.001
Indeterminate 
sleep 37.1 ±14.5 15.5 184.4 ±67.9 15.4 0.930
Legend: 1: 1 Time, in percentage, that the PI spent in each sleep stage in proportion 
to the period analyzed; *P value refers to the comparison of the percentages obtained 
in the hatched columns.
Table 3 show the averages in minutes and the relative 
frequencies of total sleep time of premature infants and 
their sleep stages in four different periods analyzed in the 
presence or absence of environmental management in the 
neonatal unit.
Based on the four different periods analyzed, we ob-
served that at times when there was a reduction of sensory 
and environmental stimuli in the NICU, premature infants 
presented higher mean total sleep time in the morning and 
in the absence of that intervention, it was observed that 
the average total sleep time of PI had no difference. In 
the mornings, we identified a 21.3% increase in total sleep 
time of premature infants when there was environmental 
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management observing a statistically significant difference 
(p<0.001). In the afternoon period, we also observed an 
increase of 17.5% in total sleep time of PI in the environ-
mental management, resulting in a statistically significant 
difference (p=0.021), which was not identified in the two 
night periods (Table 3).
Table 3 – Average minutes and the relative frequencies of total 
sleep time and their sleep stages for periods of the day, accord-
ing to the presence or absence of sensory reduction and envi-
ronmental stimuli in the neonatal unit - Sao Paulo, October 2012 
to May 2013.
Variables
Reduction of sensory and environmental 
stimuli
P value*Yes
n=13/60 minutes
no
n=13/300 minutes
Mean / SD %1 Mean / SD %1
Morning1
Total sleep time 47.4 ± 10.3 79.0 173.2 ±38.5 57.7 <0.001
Active sleep 10.7 ±7.5 17.9 50.5 ±24.6 16.8 0.755
Quiet sleep 28.0 ±13.5 46.7 77.4 ±38.2 25.8 0.000
Indeterminate 
sleep 8.7 ±4.4 14.5 45.3 ±20.6 15.1 0.733
Afternoon2
Total sleep time 45.8 ±10.4 76.3 176.5 ±45.2 58.8 0.021
Active sleep 13.3 ±9.3 22.2 55.5 ± 19.0 18.5 0.456
Quiet sleep 20.4 ±14.7 34.0 77.2 ±43.0 25.7 0.283
Indeterminate 
sleep 12.0 ±5.9 20.0 43.8 ±18.5 14.6 0.054
night I2
Total sleep time 36.3 ±18.6 60.4 172.7 ±38.4 57.6 0.744
Active sleep 12.2 ±10.8 20.4 60.4 ±34.7 20.1 0.969
Quiet sleep 16.1 ±10.6 26.9 62.0 ±31.4 20.7 0.210
Indeterminate 
sleep 7.9 ±6.6 13.2 50.3 ±15.8 16.8 0.279
night II2
Total sleep time 39.0 ± 13.3 65.0 173.9 ±46.9 58.0 0.242
Active sleep 14.0 ± 12.3 23.4 58.1 ±32.1 19.4 0.394
Quiet sleep 16.5 ±11.5 27.4 70.8 ±48.6 23.6 0.363
Indeterminate 
sleep 8.5 ±5.3 14.2 45.0 ±22.9 15.0 0.682
Legend: 1Time, in percentage, that the PI spent in each sleep stage in proportion 
to the period analyzed; 2period analyzed; *P value refers to the comparison of the 
percentages found in the hatched columns.
Analyzing the three stages of sleep of preterm infants in 
the four distinct periods of the day, it was found that quiet 
sleep was the most prevalent followed by active and indeter-
minate, both in the presence and absence of environmental 
management in the NICU. It is noteworthy that the quiet 
sleep had statistically significant difference (p=0.000) in the 
mornings between both periods, as can be seen in Table 3.
DISCUSSION
PI slept proportionally longer regarding environmental 
management in the NICU in all periods analyzed. Thus, it 
could be seen that the reduction of sensory and environ-
mental stimuli of the NICU is effective for the purpose to 
which it is proposed, when comparing the periods in which 
no intervention was performed. This result reinforces the 
importance of this care in the neonatal unit investigated for 
promoting sleep, since there are few publications in the lit-
erature that assess health promotion actions of hospitalized 
infants sleep. Furthermore, it emphasizes the importance 
of this study for clinical practice, since the nap time was de-
fined by care demands of the service. The possible increase 
of the evaluated intervention, increasing the duration and 
frequency of nap time will favor the service of this important 
basic human need, which is the sleep and rest of newborns.
A study indicates that it is essential to establish a peace-
ful environment in the neonatal unit, in particular, to in-
crease the sleep time of newborns, monitoring heart and 
respiratory rates and allowing peace moments for the baby 
with his/her family(17). The data obtained through observa-
tions revealed that most of the time the door of the neonatal 
unit remained open during sleep records on the absence of 
the environment management, allowing noise and artificial 
lighting of the hall to enter the NICU, adding up to the 
existing presence of natural light from the rooms. It was 
also noted that during nap time, noise, lighting from the 
corridor and inside the rooms, and also the management of 
newborns were minimized. It is possible that such data can 
explain the statistical significance observed in average total 
sleep time of PI during the nap time.
Researches that aimed to assess the impact of environ-
mental management on sleep of hospitalized premature 
infants using the polysomnograph in two periods of 180 
minutes, found a 20% increase in total sleep time when cov-
ered the incubators to reduce the incidence of light and also 
when kept room door closed in order to minimize noise(7,14).
Although nap time proposed by the NICU have been ef-
fective in promoting sleep of those premature infants inves-
tigated, the results allow concluding that in the remaining 20 
hours there was no environmental management, total sleep 
time was only 11.6 hours. Proportionally, this finding shows 
that the total sleep time of newborns was lower than rec-
ommended by the literature, which highlights they require 
17-22 hours of sleep, depending on gestational age(18-19). The 
data from observations allowed us to infer that the total sleep 
time was lower in the absence of environment management 
due to handling of newborns by unit staff and cry arising 
from care, which may have boosted the increase in the noise 
level and the consequent environmental acoustics change in 
general. This result also indicates that premature infants are 
being deprived of sleep, which can cause various deleterious 
effects such as stress, irritability, increased heart rate, basal 
metabolism with consequent weight loss, increased suscep-
tibility to infections and changes in pain perception(14,18,20). 
Sleep deprivation may be related to the impairment of sick 
children, generating an increase in hospitalization costs and 
delaying hospital discharge(20).
Thus, the results of the total sleep time of PI in peri-
ods where there is no environmental management indicate 
the need for the implementation of other care protocols for 
clinical practice in order to promote and protect the sleep 
of hospitalized neonates facing their demands in context 
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of individualized care. Current research suggests that the 
nursing staff should develop protocols in order to promote 
a safe sleep environment in neonatal units(21).
The evolution of the available knowledge and technol-
ogy used in newborn care resulted in numerous deleterious 
effects on their development. Thus, there is the need for 
nurses to be aware of the importance of reconciling the care 
of newborns with the environment in order to preserve its 
development(22).
In this study, the quiet sleep was the most frequent for 
both presence and absence of environmental management, 
followed by active and indeterminate sleep. The literature 
data suggest that active sleep, during which occur significant 
brain activity responsible for sensorineural development 
and learning corresponding to 60-80% of total sleep time 
between neonates with 28-32 weeks of gestational age(18,21). 
This proportion decreases as neurological maturation occurs 
when one observes an increase in quiet sleep time, essential 
for the restoration of body(9,18,23-24). It is inferred that this 
finding can be explained by the maturity of the subjects, 
who were classified as moderate premature infants.
This prospective study aimed to evaluate the effect of 
developmental care on the quiet sleep of preterm infants 
with GA of less than 32 weeks and with very low weight 
at birth, it showed that the subjects investigated did not 
undergo such care showed significant variation in total time 
of quiet sleep, which allowed us to infer that the environ-
mental management intervention protects sleep(25).
CONCLUSION
We conclude that the total sleep time of PI was higher 
in environmental management periods when compared to 
no environmental control. The quiet sleep of PI was the pre-
dominant sleep stage both in the presence and absence of 
environmental management. A limitation of the study con-
sisted in the sample size because of the resources that were 
available. This study advanced towards having evaluated a 
nursing intervention in which records regarding sleep of 
preterm infants were obtained for 24 uninterrupted hours, 
through polysomnograph, which is considered gold stan-
dard instrument for making sleep analysis in neonates.
RESUMO
Objetivo: Comparar o tempo total de sono dos recém-nascidos pré-termo na vigência ou não da redução de estímulos sensoriais e 
ambientais da unidade neonatal. Método: Estudo longitudinal realizado em uma Unidade de Cuidados Intermediários Neonatal de 
hospital público de São Paulo. A amostra constituiu-se de 13 pré-termos. Utilizou-se o polissonígrafo e a observação não estruturada 
para coleta de dados. Foram analisados 240 minutos e 1200 minutos correspondentes aos períodos da presença e ausência do manejo 
ambiental, respectivamente. Os dados foram comparados proporcionalmente aos tempos totais de sono nos dois momentos propostos 
pelo estudo. Resultados: Mostraram que o tempo total de sono nos momentos sem manejo ambiental foi em média de 696,4 (±112,1) 
minutos e com manejo de 168,5 (±27,9) minutos, sendo que proporcionalmente os prematuros dormiram em média 70,2% nos períodos 
com intervenção e 58,0% sem o manejo (p=0,002). Conclusão: A redução do estímulo e da manipulação dos prematuros nos períodos 
de manejo do ambiente foi eficaz para proporcionar maior tempo total de sono.
DESCRITORES
Sono; Prematuro; Recém-Nascido; Enfermagem Neonatal; Cuidados de Enfermagem.
RESUMEn
Objetivo: Comparar el tiempo total de sueño de los recién nacidos pré término en la vigencia o no de la reducción de estímulos 
sensoriales y ambientales de la unidad neonatal. Método: Estudio longitudinal realizado en una Unidad de Cuidados Intermedios 
Neonatal de hospital público de São Paulo. La muestra se constituyó de 13 pre términos. Se utilizó el polisonógrafo y la observación no 
estructurada para la recogida de datos. Fueron analizados 240 minutos y 1200 minutos correspondientes a los períodos de la presencia y 
ausencia del manejo ambiental, respectivamente. Los datos fueron comparados proporcionalmente a los tiempos totales de sueño en los 
dos momentos propuestos por el estudio. Resultados: Mostraron que el tiempo total de sueño en los momentos sin manejo ambiental 
fue en promedio de 696,4 (±112,1) minutos y con manejo de 168,5 (±27,9) minutos, siendo que proporcionalmente los prematuros 
durmieron en promedio el 70,2% en los períodos con intervención y el 58,0% sin el manejo (p=0,002). Conclusión: La reducción del 
estímulo y el mantenimiento de los prematuros en los períodos de manejo del ambiente fueron eficaces para proporcionar mayor tiempo 
total de sueño.
DESCRIPTORES
Sueño; Prematuro; Recién Nacido; Enferméria Neonatal; Atención de Enfermería.
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